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introduction
Development and Organization of the 1986 Report

The 1986 Report was developed by the Office on Smoking and
Health of the U.S. Department of Health and Human Services as
part of the Department’s responsibility, under Public Law 91-222, to
report new and current information on smoking and health to the
United States Congress.

The scientific content of this Report reflects the contributions of
more than 60 scientists representing a variety of disciplines.
Individual manuscripts were written by experts known for their
understanding of and work in specific content areas. These manu-
scripts were refined through a series of meetings attended by the
authors, Office on Smoking Health staff and consultants, and the
Surgeon General.

Upon receipt of the final manuscripts from the authors, the Office
and its consultants edited and consolidated the individual manu-
scripts into appropriate chapters. These draft chapters were subjec-
ted to an extensive outside peer review (see Acknowledgments for
individuals and their affiliations) whereby each was reviewed by up
to seven experts. Their comments were integrated and the entire
volume was assembled. This revised edition of the Report was
resubjected to review by 17 distinguished scientists outside the
Federal Government, both in this country and abroad. Parallel to
this review, the entire Report was also submitted to various
institutes and agencies within the U.S. Public Health Service for
review and comment.

The 1986 Report contains a Foreword by the Assistant Secretary
for Health, a Preface by the Surgeon General of the U.S. Public
Health Service, and the following chapters:

Chapter 1. Introduction, Overview, and Summary and Conclu-

sions

Chapter 2. Health Effects of Environmental Tobacco Smoke
Exposure

Chapter 3. Environmental Tobacco Smoke Chemistry and Expo-
sures of Nonsmokers '

Chapter 4. Deposition and Absorption of Tobacco Smoke Constit-
uents

Chapter 5. Toxicity, Acute Irritant Effects, and Carcinogenicity
of Environmental Tobacco Smoke

Chapter 6. Policies Restricting Smoking in Public Places and the
Workplace

Overview

Inhalation of tobacco smoke during active cigarette smoking
remains the largest single preventable cause of death and disability
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for the U.S. population. The health consequences of cigarette
smoking and of the use of other tobacco products have been
extensively documented in the 17 previous Reports in the health
consequences of smoking series issued by the U.S. Public Health
Service. Cigarette smoking is a major cause of cancer; it is most
strongly associated with cancers of the lung and respiratory tract,
but also causes cancers at other sites, including the pancreas and
urinary bladder. It is the single greatest cause of chronic obstructive
lung diseases. It causes cardiovascular diseases, including coronary
heart disease, aortic aneurysm, and atherosclerotic peripheral
vascular disease. Maternal cigarette smoking endangers fetal and
neonatal health; it contributes to perinatal mortality, low birth
weight, and complications during pregnancy. More than 300,000
premature deaths occur in the United States each year that are
directly attributable to tobacco use, particularly cigarette smoking.

This Report examines in detail the scientific evidence on involun-

tary smoking as a potential cause of disease in nonsmokers.
Nonsmokers’ exposure to environmental tobacco smoke is termed
involuntary smoking in this Report because the exposure generally
occurs as an unavoidable consequence of being in proximity to
smokers, particularly in enclosed indoor environments. The term
“passive smoking” is also used throughout the scientific literature to
describe this exposure.

The magnitude of the disease risks for active smokers secondary to
their “high dose” exposure to tobacco smoke suggests that the “lower
dose” exposure to tobacco smoke received by involuntary smokers
may also have risks. Although the risks of involuntary smoking are
smaller than the risks of active smoking, the number of individuals
injured by involuntary smoking is large both in absolute terms and
in comparison with the number injured by some other agents in the
general environment that are regulated to curtail their potential to
cause human illness.

This Report reviews the evidence on the characteristics of main-
stream tobacco smoke and of environmental tobacco smoke, on the
levels of exposure to environmental tobacco smoke that occur, and
on the health effects of involuntary exposure to tobacco smoke. The
composition of the tobacco smoke inhaled by active smokers and by
involuntary smokers is examined for similarities and differences,
and the concentrations of tobacco smoke components that can be

measured in a variety of settings are explored, as is smoke deposition
and absorption in the respiratory tract. The studies that describe the
risks of environmental tobacco smoke exposure for humans are
carefully reviewed for their findings and their validity. The evidence
on the health effects of involuntary smoking is reviewed for biologic
plausibility, and compared with extrapolations of the risks of active

6



smoking to the lower dose of exposure to tobacco smoke found in
nonsmokers. This review leads to three major conclusions:

1. Involuntary smoking is a cause of disease, including
lung cancer, in healthy nonsmokers.

2. The children of parents who smoke compared with the
children of nonsmoking parents have an increased
frequency of respiratory infections, increased respira-
tory symptoms, and slightly smaller rates of increase in
lung function as the lung matures.

3. The simple separation of smokers and nonsmokers
within the same air space may reduce, but does not
eliminate, the exposure of nonsmokers to environmen-
tal tobacco smoke.

The subsequent chapters of this volume describe in detail the
evidence that supports these conclusions; the evidence is briefly
summarized here.

Environmental Tobacco Smoke Constituents

Important considerations in examining the risks of involuntary
smoking are the composition of environmental tobacco smoke ETS)
and its toxicity and carcinogenicity relative to the tobacco smoke
inhaled by active smokers. Mainstream cigarette smoke is the smoke
drawn through the tobacco into the smoker’s mouth. Sidestream
smoke is the smoke emitted by the burning tobacco between puffs.
Environmental tobacco smoke results from the combination of
sidestream smoke and the fraction of exhaled mainstream smoke not
retained by the smoker. In contrast with mainstream smoke, ETS is
diluted into a larger volume of air, and it ages prior to inhalation.

The comparison of the chemical composition of the smoke inhaled
by active smokers with that inhaled by involuntary smokers suggests
that the toxic and carcinogenic effects are qualitatively similar, a
similarity that is not too surprising because both mainstream smoke
and environmental tobacco smoke result from the combustion of
tobacco. Individual mainstream smoke constituents, with appropri-
ate testing, have usually been found in sidestream smoke as well.
However, differences between sidestream smoke and mainstream
smoke have been well documented. The temperature of combustion
during sidestream smoke formation is lower than during main-
stream smoke formation. As a result, greater amounts of many of the
organic constituents of smoke, including some carcinogens, are
generated when tobacco burns and forms sidestream smoke than
when mainstream smoke is produced. For example, in contrast with
mainstream smoke, sidestream smoke contains greater amounts of
ammonia, benzene, carbon monoxide, nicotine, and the carcinogens
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